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September 30, 2010 

Project No. 2926-10-G-DEL-A 

Deltera Inc. 

4800 Dufferin Street 
Downsview, Ontario 
M3H 5S9 

Attention: Mr. Peter Meneguzzi 

Re: Geo technical Investigation 
Proposed Development 
McCaul Street, Toronto, Ontario 

We are pleased to present a report on a geotechnical investigation carried out at a site located on 
McCaul Street, between Stephanie Street to the south and Grange Road to the north, in Toronto, 
Ontario. 

We understand that the development at the site will consist of a residential building, six ( 6 ) to 
twenty ( 20 ) storey in height with a three story Gallery on the north part. We understand that the 
proposed development will have five levels of underground parking. 

The site is currently occupied by two buildings on the north part of the site with a driveway / 
parking in between. The south part of the site is being used as a paid parking lot. Due to the 
presence of the current structures, only the parking lot was accessible to a truck mounted drill 
rig for the geotechnical investigation. 

For a preliminary assessment of the subsoil and groundwater conditions, two sampled boreholes 
were carried out within the south parking area, during the period of September 8 and 9, 2010. 
The boreholes extended to depths of 14.6m to 16.4m below the existing ground level. The 
locations of the boreholes are shown in Drawing No.l. 

Under the pavement structure of the parking lot, a minor layer of fill was contacted at the 
ground surface at the borehole locations. Underlying the fill, at depths of 0.5m to 1.1m from 
grade, the overburden consisted of clayey / sandy silt till, silt and sand deposits. Refusal to 
augering was encountered at both boreholes at depths varying from 14.6m to 16.4 m below 
grade. It is our opnion that the auger refusal represents probable bedrock at the site. The 
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presence, type and the quality of the bedrock was, however, not proven by coring. 

Upon completion of borehole drilling, free water was recorded in both boreholes, at depths of 
6.5m and 7.5m from grade. Both boreholes were completed as observation wells, each 
containing a ten foot slotted screen with a silica sand filter, followed by a bentonite seal. On 
September 29, 2010, the water levels were recorded at depths of 11.2 m and 11.8 m in the 
obser\'ation wells. It is our opinion that die water level represents a groundwater table at the site, 
within the sand and silt deposit. 

I 

The slab-on-grade of the assumed five levels of underground parking is estimated between 
depths of 14 to 15 m below grade, with footings Im or lower below the slab-on-grade. The 
subsoil at the assumed founding depth will consist of very dense glacial till or probable 
weathered shale. Footings founded in these materials can be designed for a bearing pressure of 
1000 kPa at the Serviceability Limit State and 1500 kPa at the Factored Ultimate Limit State. 

Tlie slab-on-grade of the five levels of underground parking will be below the current static 
water level elevation. The water bearing sand and silt deposit is very fine to fine grained and has 
some clay layers. This deposit will be very difficult to dewater and flowing sand and silt 
condition will occur during excavation. It is, therefore, recommended that provision should be 
made in the construction budget to use interlocking caisson walls, embedded into the shale 
bedrock, to support the excavation for the underground parking. 

Due to the presence of the existing structures at the site, only two boreholes could be carried out 
for the assessment of the subsoil and groundwater conditions. We recommend that additional 
boreholes should be carried out, aAer the current structures at the site have been demolished, to 
confimi the recommendations provided in this preliminary assessment report. Rock cores should 
also be obtained from at least two of the additional boreholes to confirm the presence, type and 
quality of the bedrock. 

We hope that you will find this report within our terms of reference. If you have any questions, 
please call this office. 



Yours very sincerely, 
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1.0 INTRODUCTION 



Toronto Inspection Ltd. was authorized by Mr. Peter Meneguzzi, on behalf of Dekera Inc., to 
conduct a geotechnical investigation for the proposed development at a site located on McCaul Street, 
between Stephanie Street to the south and Grange Road to the north, in Toronto, Ontario. 

The site is currently occupied by two buildings on the north part of the site with a driveway / parking 
in between. The south part of the site is being used as a paid parking lot. Due to the presence of the 
current structures, only the parking lot was accessible to a truck mounted drill rig for the geotechnical 
investigation. 

We understand that the development at the site will consist of a residential building, six ( 6 ) to twenty 
( 20 ) storey in height with a three story Gallery on the north part. We understand that the proposed 
development will have five levels of underground parking. 

The report is provided on an assumption that the design of the buildings on site will be in accordance 
with the applicable building codes and standards. If there are any changes in the design features 
relevant to the geotechnical analyses, our office should be consulted to review the design and to 
confirm the recommendations and comments provided in the report. 

2.0 INVESTIGATION PROCEDURE 

For a preliminary assessment of the subsoil and groundwater conditions, two sampled boreholes were 
carried out within the south parking area, during the period of September 8 and 9, 2010. The 
boreholes extended to depths of 14.6m to 16.4m below the existing ground level. The locations of the 
boreholes are shown in Drawing No.l. 

The boreholes were advanced using a truck mounted drill rig equipped with continuous flight solid 
stem augers, supplied by soil investigation firm. All the boreholes were terminated on virtual refusal 
to augering, at depths of 14.6m to 16.4m below the existing ground level. Soil samples were taken 
from the overburden at regular intervals using a split spoon sampler in conjunction with Standard 
Penetration Tests, using a driving energy of 475 joules. 

The samples were identified and logged in the field and were carefully bagged for later visual 
identification and laboratory water content determination. 

Groundwater observations were made in the boreholes during and following the completion of the 
drilling operation. Both boreholes were completed as observation wells to determine the current static 
ground water condition. 

The ground surface elevations, at the borehole locations, were determined using the "Top of a Catch 
Basin (CB), located on Stephanie Street, at the southeast corner of the site, as a temporary bench mark 
( TBM ). 
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The assumed elevation of 100m for the TBM does not represent the geodetic elevation. 

3.0 SUMMARISED SUBSURFACE CONDITIONS 

Reference is made to the appended Log of Borehole sheets and Drawing No.l for details of field 
work, including soil classification, inferred stratigraphy, ground water observations carried out during 
and on completion of the boreholes and the results of laboratory water content determinations. 

Under the pavement structure of the parking lot, a minor layer of fill was contacted at the ground 
surface at the borehole locations. Underlying the fill, at depths of 0.5m to 1.1m from grade, the 
overburden consisted of clayey / sandy silt till, silt and sand deposits. Refusal to angering was 
encountered at both boreholes at depths varying from 14.6m to 16.4 m below grade. It is our opnion 
that the auger refusal represents probable bedrock at the site. The presence, t5^e and the quality of the 
bedrock was, however, not proven by coring. 

Brief descriptions of these stratigraphic subsoil units, at the borehole locations, are given below: 

3.1 Fill 

Asphalt pavement, consisting of approximately 60 mm of asphalt over granular bases, was 
contacted at the ground surface at the two borehole locations. 

Underlying the pavement structure, a layer of fill, extending to depths of 0.5 to 1.1 m from the 
existing ground level, was contacted at the locations of boreholes. The fill consisted 
predominately of brown clayey silt, with some topsoil and brick fragments. 

3.2 Sandy Silt Till 

A sandy silt till deposit was contacted below the fill at depths of 0.5m to 1.1m from grade. 
This deposit was generally non-cohesive, consisting of a heterogeneous mixture of sand and 
silt with gravel, thin layers of sand, sandy silt and clayey silt. The lower boundary of the sandy 
silt till deposit varied from 3.6m to 4.0m from grade. Lower deposits of sandy silt till, below 
the sand and silt deposit, at depths of 14m and 11.9m at BH 1 and BH 2, respectively. 
Borehole 1 was terminated in the sandy silt till deposit at a depth of 16.4m from grade. At BH 
2, the lower limit of the sandy silt till deposit was at an approximate depth of 14 m. 

Based on the Standard Penetration N-values of 22 to 42 blows for a penetration of 300 mm, 
the relative density of the upper sandy silt till deposit was compact to dense. The relative 
density of the lower sandy silt till deposit, however, was very dense based on the standard 
penetration blow counts ( N- Value ) of 72 to more than 100 blows. 

The in-situ moisture content of the soil samples from the upper and lower sandy silt till 
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deposits ranged from 13% to 16%, indicating moist conditions. 

3.3 Silty Clay Till / Clayey Silt Till 

A silty clay till deposit was contacted below the sandy silt till at depths of 3.6m to 4.0 m from 
grade. The deposit of low to medium plasticity, was firm to stiff, based on the Standard 
Penetration N- values of 7 to 11 blows for a penetration of 300 mm. The lower limit of the 
silty clay till deposit was estimated at depths of 6.7m to 8.5m from grade. 

At Borehole BH 2, a lower layer of clayey silt till was encountered at a depth of 14 m from 
grade. The consistency of this low plasticity deposit was hard. The borehole terminated in the 
clayey silt till deposit at a depth of 14.6m from grade. 

The in-situ moisture contents of the soil samples, retrieved from the silty clay till deposit, 
ranged from 20% to 22%, indicating moist conditions. 

3.4 Sand and Silt 

Interlayered non-cohesive sand and silt deposit were contacted at the borehole locations, 
below the silty clay till, at depths ranging from 6.7m to 8.5m from grade. The deposit was 
very fine to fine grained and contained layers of silty clay. The lower boundary of the sand 
and silt deposit varied from 14m to 11.9m from grade. 

Based on the Standard Penetration N-values, in the range of 62 to 84 blows for a penetration of 
300 mm, the relative density of the sand and silt deposit was very dense. 

The in-situ moisture content of the soil samples, obtained from the sand and silt deposits, 
varied from 15% to 19%, indicating very moist to wet conditions. 

3.5 Bedrock 

Refusal to angering was encountered at both boreholes at depths varying from 14.6m to 16.4m 
below grade. It is our opnion that the auger refusal was probably limestone layers of the shale 
bedrock normally encountered within the general area. The presence, type £ind the quality of 
the bedrock was, however, not proven by coring. 
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3.6 Groundwater 

Upon completion of borehole drilling, free water was recorded in the two boreholes at depths 
of 6.5m and 7.5m from grade. On September 29, 2010, the water levels in the observation 
wells were recorded at depths of 11.8m ( BH 1) and 11.2m (BH 2). 

Based on the field observations and the moisture content profile of the soil samples obtained 
from the boreholes, it is our opinion that the water level documented at the boreholes and in 
the observation wells represents a continuous groundwater table in the sand and silt deposit. 

4.0 RECOMMENDATIONS 

4.1 Project Data 

We understand that the development at the site will consist of a residential building, six 
(6) to twenty (20) storey in height with a three story Gallery on the north part, and the 
proposed development will have five levels of underground parking. 

4.2 Foundations 

The slab-on-grade of the assumed five levels of underground parking is estimated 
between depths of 14 to 15 m below grade, with footings Im or lower below the slab-on- 
grade. The subsoil at the assumed founding depth will consist of very dense glacial till or 
probable weathered shale. Footings founded in these materials can be designed for the 
following bearing pressures: 

Serviceability Limit State 1000 kPa 

Factored Ultimate Limit State 1 500 kPa 

Due to the presence of the existing structures at the site, only two boreholes could be 
carried out for the assessment of the subsoil and groundwater conditions. We recommend 
that additional boreholes should be carried out, after the current structures at the site 
have been demolished, to confirm the recommendations provided in this preliminary 
assessment report. Rock cores should also be obtained from at least two of the additional 
boreholes to confirm the presence, type and quality of the bedrock. 

It should be noted that the recommendations for foundation have been analysed by Toronto 
Inspection Ltd. from the information obtained at the borehole location. Due to varying type of 
the subsoils at the anticipated footing depths, the foundation design bearing pressures must be 
reviewed by Toronto Inspection Ltd., before finalisation. 
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4.3 Floor Slab Construction 

The subsoil under the proposed slab on grade, at the lowest underground parking level, will 
consist of glacial till, clayey silt till or probable weathered shale. The current static water table 
is above the proposed slab-on-grade elevation of the underground parking. It will, therefore, be 
necessary to install subfloor drains to maintain the groundwater table below the slab-on-grade 
elevation. 

The sub-surface drains should be installed in the stone bedding below the slab-on-grade, in a 
grid pattern at about 6m centres, at a minimum depth of 600 mm, on a positive gradient, 
leading to a frost free sump from where the water can be pumped out. 

4.4 Earthquake Consideration 

The Ontario Building Code requires that all buildings be designed to resist earthquake forces. 
The Soil Classification for Seismic Site Response, in accordance with Table 4. 1.8.1. A of the 
Ontario Building Code of Canada, is Class C (very dense soil). 

The acceleration and velocity based site factors. Fa and Fv, should conform to Tables 4.1.8.4.B 
and 4.I.8.4.C. These values should be reviewed by the Structural Engineer. 

4.5 Excavation and Groundwater Control 

All excavations should comply with the Ontario Occupational Health and Safety Act. Since 
adequate space will not be available for an open cut excavation, temporary shoring will have 
to be used to support the vertical faces of the excavation. 

The slab-on-grade of the assumed five levels of underground parking will be below the current 
static water level elevation. The water bearing sand and silt deposit is very fine to fine grained 
and has some clay layers. This deposit will be very difficult to dewater and flowing sand and 
silt condition will occur during excavation. It is, therefore, recommended that provision should 
be made in the construction budget to use interlocking caisson walls, embedded into the shale 
bedrock, to support the excavation for the underground parking. 

The shoring design parameters and our recommendations on the installation and testing of the 
shoring system are provided in Appendix A of this report. 
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4.6 



Lateral Earth Pressures 



Where subsurface walls will retain unbalanced loads, the lateral earth pressure may be 
computed using the following equation: 



P = K(YH + q) 



where P= Lateral earth pressure 

K = Lateral earth pressure coefficient 

Y = Bulk unit weight of the soil 

H = Depth of the wall below the finish grade 

q - Surcharge loads adjacent to the basement wall 



kPa 
0.4 

21.0 kN/m' 



m 



kPa 



The equation assumes that a permanent free draining system will be provided to prevent the 
buildup of hydrostatic pressure next to the wall. 

4.7 Permanent Perimeter Drainage 

At the shoring location, the permanent perimeter drain should consist of a prefabricated 
continuous blanket of Miradrain 6000 or its equivalent. The installation of this type of vertical 
drainage system and its connections should be carried out as per the manufacturers 
specifications. 
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5.0 



GENERAL STATEMENT OF LIMITATION 



Toronto Inspection Ltd. 



The comments and recommendations presented in this report are based on the subsoil and ground 
water conditions encountered at the borehole location, indicated in the Borehole Location Plan, and 
are intended for the guidance of tlie design engineer. 

We consider this report to be representative of the subsurface conditions at the subject property. The 
soil and the ground water conditions between and beyond the borehole locations may differ from those 
encountered at the time of our investigation. Any contractor bidding on, or undertaking the works, 
should decide on their own investigations and interpretations of the ground water and the subsoil 
conditions between the borehole locations. Any use and / or the interpretation of the data presented in 
this report, and any decisions made on it by the third party are the responsibility of the third parly. 
Toronto Inspection Ltd. 's responsibility is limited to the accurate interpretation of the soil and ground 
water conditions prevailing in the location investigated by us and accept no responsibility for the loss 
of time and damages, if any, suffered by the third party as a result of decisions or actions based on this 
report. 

We trust that you will find this report complete within our tcTms of reference. Should you have any 
questions regarding the infomiation provided, or when we may be of service to you during the 
construction phase, please contact this office. 

Yours very truly, 

TORONTO INSPECTION LTD. 
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Borhole Location Plan 
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Borehole Logs 
Borehole No. 1 & 2 
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Project: Proposed Development 

Location: Stephanie Street and Mccaul Street, Toronto 



Dwg No. 2 



Sheet No. 1 of 1 



Date Drilled: 
Drill Type: 
Datum: 



9/8/10 



Truck Mounted Drill Rig 



Temporary 







Headspace Reading (ppm) 


Auger Sample 


O 0 


Natural Moisture 


SPT (N) Value 


Plastic and Liquid Limit 


Dynamic Cone Test 




Unconfined Compression 


Shelby Tube 


■ 


% Strain at Failure 


Field Vane Test 


f 


Penetrometer 



X 



Soil Description 
Ground Surface 



.PAVEMENT ri 

H-60mm asphalt over granular bases, r 
_FILL 

I -brown clayey silt, 
t-some bricl< fragments, 
]-pockets of topsoil, 

" Vmoist. 

-SANDY SILT TILL 

-compact to dense, 

-brown, grey fissures, 
--some clay and gravel, 
\-seams of silty sand, 
Vrnoist 



-SILTY CLAY TILL 

-stiff to firm, 
"-grey, 

--medium to low plasticity, 
-some sand and gravel, 
"-moist. 



SAND AND SILT 

-very dense, 
-grey, 

- fine grained, 
■-layers of fine sand 
.-some clay, 

-very moist to wet. 



SANDY SILT TILL 

-very dense, 
-grey, 

-seams of silty sand, 
-some clay and gravel, 
-moist. 



ELEV. 
m 
101.16 
100.95 

100.09 



97.50 



92.62 



89.41 



87.14 



84.84 




END OF BOREHOLE 
NOTE: 

-Refusal to auguring on probable 
bedrock at 16.3m. 

-On completion of drilling, water level 
at 7.5m. 
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Time 


Water 
Level 
(m) 


Depth to 
Cave 
(m) 


Sept 29, 2010 


11.8 
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Project: Proposed Development 

Location: Stephanie Street and Mccaul Street, Toronto 



Dwg No. 3 



Sheet No. 1 of 1 



Date Drilled: 
Drill Type: 
Datum: 



9/9/10 



Truck Mounted Drill Rig 



Temporary 







Headspace Reading (ppm) 


Auger Sample 


O 0 


Natural Moisture 


SPT (N) Value 


Plastic and Liquid Limit 


Dynamic Cone Test 




Unconfined Compression 


Shelby Tube 


■ 


% Strain at Failure 


Field Vane Test 


f 


Penetrometer 



X 



Soil Description 
Ground Surface 



i PAVEMENT 

-60mm asphalt over granular bases. 
IFILL 

-brown sandy silt, 

i-trace of brick fragments, 

1-moist. 1 



SANDY SILT TILL 

--dense to compact, 

-brown, grey fissures, grey below 3.5m 

-some clay and gravel, 
--seams of silty sand, 

-moist 

"SILTY CLAY TILL 

-stiff, 

.-grey, 

-medium plasticity, 
--some sand and gravel, 
-moist. 



SAND AND SILT 

-very dense, 
-grey, fine grained, 
_-seams of silty sand 
■layers of fine sand below 10m 
■very moist to wet. 



SANDY SILT TILL 

J- -very dense, 

■grey, seams of silty sand, 
■some clay and gravel, 
--layers of fine to medium sand at 
13.5m, 

■ %-moist. 

CLAYEY SILT TILL 

1 -hard, grey, 

\-seams of silty sand, 

\some gravel, moist 

END OF BOREHOLE 

NOTE: 

-Refusal to auguring on probable 
bedrocl< at 14.6m. 

-On completion of drilling, water level 
at 6.5m. 
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Time 


Water 
Level 
(m) 


Depth to 
Cave 
(m) 


Sept 29, 2010 


11.2 





Stratigraphic Section Through Boreholes 
Drawing No. 4 
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Elev. 
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101.2 


16.3 
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100.5 


14.6 
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Section BH 1 & BH 2 
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Shoring Design 
Appendix A 
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SHORING DESIGN 

All specifications are in accordance with Chapter 27 of the 3rd Edition of the Canadian Foundation 
Engineering Manual. 

1. Earth pressure 

For a multiple level support system, the recommended earth pressure distribution is shown on 
Drawing Al. 

The lateral earth pressure expressions, recommended in the drawings, assume that there will 
be no build up of hydrostatic pressure behind the shoring. 

2. Pile Penetration 

The soldier piles should be installed in pre-augured holes which should be filled to 
excavation level with 20 MPa (3000 psi) concrete and above that with 1-1/2 bag mix. 

The depth of pile penetration in the non-cohesive sandy silt till deposit should be calculated 
using the following expression: 

R= l.SDKpL^Y 

Where 

R = Ultimate Load to be restrained kN 

D = Diameter of concrete filled hole m 

Kp = Passive resistance in the silt till and sand deposits 5.0 

L = Embedment Depth of the pile M 

Y = Unit weight of the soil 21 kN/m^ 

If the excavation level is at or below the refusal depths, the depth of pile penetration 
should be at least 1 m into the sound shale. 

The shoring system should be designed for a factor of safety of F=2. The overall 
factor of safety of the anchored block of soil must be considered. 
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3. 



Shoring Design 



The slab-on-grade of the assumed five levels of underground parking will be below the current 
static water level elevation. The water bearing sand and silt deposit is very fine to fine grained 
and has some clay layers. This deposit will be very difficult to dewater and flowing sand and 
silt condition will occur during excavation. It is, therefore, recommended that provision should 
be made in the construction budget to use interlocking caisson walls, embedded into the shale 
bedrock, to support the excavation for the underground parking. 



The minimum spacing and the depths of the soil anchors should be as recommended in 
Chapter 27 of the Canadian Foundation Engineering Manual. 

The tie back anchor lengths, in the low to medium plasticity silty clay till and the underlying 
non-cohesive sand and silt or sandy silt till deposits, can be estimated using the following 
adhesion values: 



The anchor lengths of the tiebacks grouted in the shale bedrock should based on an 
adhesion of 550 kPa ( 80 psi ), subject to confirmation by load tests. 

At least four full scale load tests should be carried out on the tieback anchors in each of the 
above subsoils. These tests should be taken to 200% of the design load or until there is a 
significant increase in the puUout rate. In the latter case, the design load must be limited to 
50% of the load at which the puUout increases. Based on the results of the puUout test, it may 
be necessary to modify the anchor design and place limits on the capacity. 

In addition, each anchor must be proof loaded. This is done by loading the anchor to 133% of 
the design load, and the anchor must be capable of sustaining this load for a minimum of 10 
minutes without creep. The load may then be relaxed to 100% of design and locked in. The 
higher the lock in loads, the less will be the outward movement after excavation. 

The proposed design of the tie-back system and method of installation must be discussed with 
this office prior to the finalization. Systems involving high grout pressures should be avoided 
if working near other basements or buried services. 



4. 



Tie Backs 



Silty Clay Till 

Sand and Silt / Sandy Silt till 



20 kPa ( 400 psf ) 
50kPa( 1000 psf) 
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5.0 Rakers 



7iL 

Toronto Inspection Ltd. 



An alternative to tie backs is to use rakers. Rakers founded in the sandy silt till or the 
underlying weathered shale should be designed for allowable bearing pressures of 500 kPa, 
for rakers inclined at an angle of 45 degrees. 

The raker footings should be located outside the zone of influence of the buried portion of the 
soldier piles and at a distance of not less than 1.5 L from the piles, where L = the embedment 
of the pile. No excavation should be made within two footing width of the raker footings on 
the side opposite the rakers. 

6.0 General Shoring Notes 

It is recommended that close monitoring of vertical and lateral movement of the shoring 
system should be carried out at the site. If movements at the top of the piles are more than 12 
mm (0.5 in), extra bracing maybe required. In this regard, monitoring by inclinometers and 
by survey on targets should be instituted to ensure that the contractor maintains movements 
within design limit. 



Project No. 2926-10-G-DEL-A 



Proposed Development - McCaul Street, Toronto, Ontario. 



Page 3 of 3 



TEMPORARY SHOinXY: 
Lateral Pressures - Multiple Level Support 



Surcharge ( q ) 




Ground Surface 



H 



0.25H 



0.5 H 



0.25H 



Kxtavalion Kq KlvH 
Level ^ ' 



Lateral 
Pressure P = K(YH + q) 
Where 

H ^ Height of Shoring 

Y - Unit Weight of Retained Soil 

q = Surcharge 

K = F.arth Pressure Coefficient 



m 

21.0 kN/m^ 
kPa 



- It moderate ground and shoring movements are pemiissible then: 
K = Ka = Active Earth Pressure Coefficient ^ 0.25 

- If there arc building foundations oriinderground ser\'ices within a distance of 0 5 II behind the 
shoring then: 

K = Ko = Earth Pressure at rest = 0.4 

- If there are building foundations or underground ser\ ices within a distance of between 0.5 H and H 
behind the shoring then: 

K- 0.5 ( Ka + Ko^) - 0.33 



Note: 



"he lateral pressure equation assumes effective drainage from behind the temporar>- shoring 
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